The f r a g i l e X syndrome i s a recently described e n t i t y comprised of X-linked mental r e t a r d a t i o n , macro-orchidism and a chromosomal f r a g i l e s i t e a t Xq27. We have studied 50 i n s t i t u t i o na l i z e d males and 15 non-institutionalized males and found 6 (9.2%) t o have t h i s disorder. The frequency of t h e f r a g i l e s i t e ranged from 8-28%. The f r a g i l e s i t e was a l s o detected i n 4 female o b l i g a t e c a r r i e r s (100%) and i n 4 p o t e n t i a l c a r r i e r s (67%). Of the 8 c a r r i e r s , 4 were mentally retarded. The frequency of t h e f r a g i l e X ranged from 4-26% however t h e r e was no c o r r e l a t i o n with age o r I Q . Studies of X-inactivation showed t h a t e i t h e r t h e normal o r t h e f r a g i l e X were i n a c t i v e . I n 5 of 6 females, t h e normal X was p r e f e r e n t i a l l y i n a c t i v e . Skin f i b r o b l a s t c u l t u r e s from 2 s u b j e c t s who expressed the f r a g i l e s i t e i n lymphocytes gave 0% and 1% expression of the chromosomal a b e r r a t i o n . The c l i n i c a l findings of t h e a f f e c t e d males, one of whom was prepubertal, showed enlarged t e s t i c u l a r volumes. Perseverative speech p a t t e r n s , low , and c h a r a c t e r i s t i c f a c i a l f e a t u r e s including prominent s u p r a o r b i t a l ridges and prominent c h i n s were noted. We believe t h e c l i n i c a l work-up of any mentally retarded male without microcephaly and o t h e r s i g n i f i c a n t somatic d e f e c t s i s incomplete unless t h e exclusion of t h e f r a g i l e X chromosome has been made. We f u r t h e r suggest t h a t females with any degree of mental r e t a r d a t i o n , e s p e c i a l l y mild, should be considered f o r such s t u d i e s . M.S., a 5-year-old g i r l presented a t 10 months with developmental delay, severe hypotonia, r e s p i r a t o r y d i f f i c u l t y and ina b i l i t y t o focus. She was t h e o f f s p r i n g of a white-black mating but had s t r a i g h t blonde h a i r and blue eyes. Urine and plasma homoc y s t i n e (HC) were 90-210 mg/g c r e a t . ( n l . not detected), and 0.53 mg/dl (n1.N.D.) respectively, whereas plasma methionine (met) (0.064-0.23) was below o r near t h e lower l i m i t s of normal.
I V I DIET. Stephen D. Cederbaum, R. Cox, Richard W. Erbe, Gerry R. Boss, an& Robert E. Carrel; UCLA: Childrens Hospital of Los Angeles; UCSF; and Harvard;Depts. of psych. and ~e d s . . M.S., a 5-year-old g i r l presented a t 10 months with developmental delay, severe hypotonia, r e s p i r a t o r y d i f f i c u l t y and ina b i l i t y t o focus. She was t h e o f f s p r i n g of a white-black mating but had s t r a i g h t blonde h a i r and blue eyes. Urine and plasma homoc y s t i n e (HC) were 90-210 mg/g c r e a t . ( n l . not detected), and 0.53 mg/dl (n1.N.D.) respectively, whereas plasma methionine (met) (0.064-0.23) was below o r near t h e lower l i m i t s of normal.
There was no f i b r o b l a s t growth i n t h e met-free, HC supplemented medium and whole c e l l met biosynthesis was 6% of normal.MTHFR was 2.9 + 0.2 nmole HCOH/mg p r o t l h r (111.9.0 + 2.0), whereas cystathionine synthase and methionine synthase were normal.
When fed a high-protein d i e t , plasma and u r i n e HC f e l l t o 0.068 mg/dl and 25-35 mg/g c r e a t . respectively. 0n.lower (normal) p r o t e i n intake, previous higher values recurred.
Within 3 days of beginning high-protein, muscle tone improved, t h e p a t i e n t pulled t o standing, focused on and responded t o other individuals, and began developmental progress. Within 3 months, t h e h a i r grew i n c u r l y and dark-brown. She is now moderately retarded, neurologically impaired, but physically q u i t e healthy. The pathogenesis of t h e neurological d i s e a s e i n t h i s p a t i e n t appears f e l a t e d t o a yet undefined deficiency, overcome, a t l e a s t i n p a r t , by increased p r o t e i n intake. 2,10,15,20,25,30,35 ug/ml . Confluent cultures were incubated in the Cu enriched media for 48 hours. At 15 hours in media with >30 ug Cu/ml, cytotoxic effects of Cu were observed in some cultures. At the end of the experimental period, cultures exposed to (30 ug Cu/ml were morphologically normal, while those incubated with >30 ug Culml exhibited cytotoxicity. This cytotoxic level is comparable t o normal cells and higher than that of MD cells (10 t o 25 ug Culrnl). Determination of intracellular Cu content showed that the cytotoxic effect of Cu was observed in WD cells a t an intracellular Cu concentration of 2200 ng/mg cell protein. were 60% and 70% of t h e plasma leucine value. Tolerance f o r d i e t a r y leucine did not exceed 620 mg/dy i n any p a t i e n t . Somatic growth was normal and t h e mean current IQ/DQ score i s 101; t h e t h r e e o l d e s t p a t i e n t s attend normal schools. A c h a r a c t e r i s t i c EEG p a t t e r n was observed i n 3 p a t i e n t s i n the a c u t e s t a g e but not during long-term treatment. These r e s u l t s were obtained in an ambulatory program with home v i s i t i n g .
ASSIGNMENT OF THE FIRST HIGHLY POLYMORPHIC DNA MARKER
LOCUS TO A HUMAN CHROMOSOME REGION. ken 'ere de Mar-710 t i n u i l l e , Arlene R. Wyman, Ray White, andgUta Francke, Yale Univ., Dept. Hum. Genet., New Haven, CT; MIT, Dept. Biol., Cambridge, MA; Univ. of Utah, Dept. CVMB, S a l t Lake City, Utah. Recombinant DNA technology has provided a new c l a s s of g e n e t i c markers t h a t w i l l g r e a t l y f a c i l i t a t e t h e construction of a human gene map (Botstein e t a l , Am J Hum Genet 32:314, 1980) . DNA sequence v a r i a t i o n i n human populations is d e t e c t a b l e a s v a r i a n t s i n the lengths o f ' t h e DNA fragments produced by r e s t r i c t i o n enzymes ( R e s t r i c t i o n Fragment Length Polymorphism, o r RFLP). A cloned recombinant DNA fragment has been found t o be homologous t o Eco R1 fragments of d i f f e r e n t length i n d i f f e r e n t individuals. This RFLP locus includes a t l e a s t 8 a l l e l e s t h a t a r e i n h e r i t e d a s codominant t r a i t s (Wyman and White, PNAS, 77:6754, 1980) . We used t h e recombinant plasmid pAWlOl a s a probe t o examine the presence of homologous sequences i n t h e DNA extracted from 17 human x Chinese hamster somatic c e l l hybrid clones. The hybrids were derived from 5 d i f f e r e n t human donors, 4 of whom were heterozygous producing 2 band p a t t e r n s ( a l l d i f f e r e n t ) on Southern b l o t s . The recombinant plasmid probe d i d not hybridize with DNA from the hamster p a r e n t a l c e l l l i n e . The presence of human homologous sequences i n the hybrids c o r r e l a t e d exclusively with t h e presence of human chromosome 14. Two hybrids contained chromosome 14 i n a frequency of g r e a t e r than 1 per c e l l and were posit i v e f o r both a l l e l e s . Three hybrids containing only t h e d i s t a l half of t h e long arm of 14, a s p a r t of a t r a n s l o c a t i o n , were s t i l l positive. These r e s u l t s assign t h e f i r s t highly polymorphic RFLP locus i d e n t i f i e d i n man t o region q2l+qter of chromosome 14.
REGIONAL CHROMOSOMAL ASSIGNMENT OF THE STRUCTURAL GENE FOR HUMAN ACID 6-GLUCOSIDASE. Eve1 n A. Devine, 711 Moyra Smith, Bridget Shafi t-Zaqarao, '~r a n c l s c o f .
Arredondo Ve a Robert J. Desnick. Mount Sinai School of Medi v i s on of Medical Genetics, New York, NY. i E i i n f + ~uman acid 6-glucosidase (GBA), t h e lysosomal enzyme d e f i c i e n t i n Gaucher disease, has been mapped t o chromosome 1 using somatic c e l l hybridization techniques.
Antibody against purified human GBA was raised i n Balb/C mice and a s e n s i t i v e double antibody immunoprecipitation assay was developed t o d e t e c t human GBA a c t i v i t y in mouse RAG X human f i b r o b l a s t hybrids. The mouse anti-human GBA antibody was s p e c i f i c f o r human GBA and no crossr e a c t i v i t y between mouse 6-glucosida!e o r several other human enzymes, including neutral 6-glucosidase could be detected. Fifty-two primary, secondary and t e r t i a r y hybrid l i n e s , derived from t h r e e separate fusion experiments, were analyzed f o r human GBA and enzyme markers f o r each human chromosome. There was 100% c o r r e l a t i o n between t h e presence of human GBA and t h e presence of human chromosome 1 a s determined by cytogenetic and chromosome 1 enzymatic marker (phosphoglucomutase 1 and fumurate hydratase)
analyses.
All o t h e r human chromosomes segregated independently of human GBA. The s t r u c t u r a l locus f o r human GBA was f u r t h e r defined t o the region 1 p l l -t l q t e r by using a RAG X human f i b r ob l a s t l i n e which carried a mouse-human rearrangement involving human chromosome 1.
